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Abstract 
Marcu, D., The powers of two and three, Discrete Mathematics 89 (1991) 211-212. 
The following question of Erdos was considered in [l]: 
“Does there exist an integer m # 0, 2, 8 such that 2”’ is a sum of distinct 
powers of 3?” 
It was shown there that there is no such integer in the interval (8,4734). The aim 
of this note is to observe that a simple counting argument shows that there cannot 
be very many such integers m. More precisely, we prove the following evaluation. 
Theorem. If N(T) denotes the number of nonnegative integers m C T with the 
property that 2” can be written as a sum of distinct powers of 3, then 
N(T) c 2.495 T’og2”og3 and, in particular, the density of the set of such m’s is zero. 
Proof. We only push further the analysis in the proof of theorem 4 of [l]. 
Observe first that if we have 
2m=3m0+3ml+...+3mS 
(I) 
with m,,<m,--‘Cm,, then, necessarily m, = 0. Now, let k be any positive 
integer and reduce the equality (1) (mod 3k). Then, the terms with mj 2 k will 
vanish and the right-hand side of (1) will take one of the values 
1 + &, ’ 3 + &2 ’ 32 +. . . + &k-l ’ 3k-1, 
where each ci equals 0 or 1. Thus, we have 2k-’ possibilities for the value of 
2” (mod 3k) and, consequently, there are only 2k-’ residue classes 
rl, . . . , r,k-l (mod 2 . 3k-‘) in which m can lie. 
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As the number of nonnegative integers lying in an arithmetical progression of 
difference d and not exceeding T is at most equal to T/d + 1, we obtain that for 
any fixed k, the inequality 
z*-’ 2k-1 
N(T) c c #{n c T: n = 5 (mod 2 . 3k-1)} S - T + 2k-’ 
j=l 
holds. If k is chosen according to 
with (Y = log 2/lag 3, then 2k-1(T/2. 3k-’ + 1) attaines its minimum. From this, 
we have 
and the Theorem follows. •! 
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